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(57) Abstract: A method and a device for detecting a low rigidity ca- 
pable of preventing a force detection means from being damaged even 
if a large impact force acts thereon by using an impact absorbing means 
and the force detection means formed integrally with each other, the de- 
vice wherein at least one impact absorbing and detection mechanism (3) 
having the impact absorbing means (4) and the force detection means (5) 
formed integrally with each other is installed between a pair of opposed 
substrates (2a, 2b) displaced in such a direction that the mutual distance 
thereof is varied by the action of an impact force, and a force between 
both substrates (2a, 2b) is detected by the force detection means (5) while 
absorbing the impact force acting between both substrates (2a, 2b) by the 
resiliency of the impact absorbing means (4). 



03/062777 Al llliilliMllllilllllillllllillllllllllilllllH 



TM, TN, TR, TT. TZ. UA, UG. US, UZ, VC, VN, YU, ZA, 
ZM, ZW. 

(84) tiSS (mm): ARIPO 1#» (GH, GH KE. LS, MW, MZ, 

SD, SL, SZ, TZ, UG, ZM, ZW), 3.—^ 2/Tl#S (AM. 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P 'V 
(AT, BE, BG, CH, CY, CZ, DE. DK, EE, ES, FI, FR, GB. 
GR, HU, IE, IT, LU, MC, NL, PT, SE, SI, SK, TR), OAPI 
(BF, BJ, CF, CG, CI. CM. GA. GN. GQ. GW. ML. 
MR, NE. SN, TD, TG). 



(57) 

2 b FB^<^;^^±IE;^i«ltti#^ 5 -C^^ffi-t-So 



wo 03/062777 



PCT/JP03/00358 



^ ^ 



wo 03/062777 



PCT/JP03/00358 



m7!)mit-t ^ ^[n] K^it-t s —MtD^M-r :6mm(omi^. mmmu^^ t:b^ 
mmm(Dti^mmi-^ti^m^^t^-mm^x\^^^^t^mmti-?>i& 



wo 03/062777 



PCT/JP03/003S8 



15 m^<^^^x\tB^m^^-r^^^\^m^vx\^^^o 

25 Hl6f4. |llC<^5llJfeMSr^-rj^Hlt?fe5o 



3 



wo 03/062777 




PCT/JP03/00358 



•fe. s^2 a, 2 b i:5lz^T■e^v^^^:il:3^•r5x<ft^r^:s.TJ^Ytt^I^--(Dts*^e^J 
10 -:^<o±^WLW^mwm 3 «fi^@^iDi#s 4 ^ ;^:^tH#s 5 ^ ■%:-mt-r 

OiSiOftSClt 1 0;iS_hlBM^*S2 a. 2 b rfl{c:^«9 #tt ^«^:ft$:^fR]<7) 

#tts^j-j:o-cM^;K2 a, 2 hm\z.^m-i-^mmti^m.^'t^^(o-x:^^„ 

tbS^*lc:>^(^M$SS:65:^— /Ve^a-^^^M 2, 1 2 ^^b-r_h|BMS^2 a. 

2 b (Ciig5i$$tL> ^co^ii-fe^'-y— 1 1 -C-hlBMiJttlfP^ 1 0 (^;ft$;^fB)c^M 
^^tl-Si|i-.^c:^{cJ: i^S*g2 a, 2 bf^(e:55JB:b^ zfi::^rS]Oii:il];^^;it 

So 

jsiB«^^^-r ^^g;P^'Ji4;ti^mi^s 1 Af4. Mji^ 2 a , 2 b Fpgjcf^ffi-rs 
m^ti ^i&nmuu 1 0 xm^ uj^^js b s r (Dimm^u i o 

25 i^S^2 a, 2 br^{c:*PlD-5:^^^mi-5:i^dST'#5„ rofcJ?). M^2 



4 



wo 03/062777 




PCT/JP03/00358 



flit, ^(DmU-^J^Vth?>\f^-i^^t)^^^^7b>t\f^otc^ ^fi:it ti^Mx-^ 

So — ^fe-fe^^i?— 1 Ih. V =-T^'r>'i^3 j^—^^-^V^T^l^^i- 
s 1 B>&sjtiBii 1 mmm<Dmmmw: i a itBm•t-s^^i^ ®iixmi±ia« 3 (dw 
10 (cga® ^tT.:^c— ^(D^^s 2 a , 2 b ©ratcfi. =^j>s^^^mm(D^ o fa^rn^ 

1 B^C43V^T{*. MS«2 a, 2 b ra{Cf^ffi-r5«|g;^lEr_b|5 

ffi3^-r^/^^-i5(0 ^i^^m j; o T ® ijx L ^ . ^ ^ ^'^^'^ 1 
5 \^(D}^ti^}£:tj-^i^^'- 1 6xnm-r^:it\^X'0. ±i5TOtg2 a, 2 b 

gi 4 \-f^mm<om 3 njfeM^^-r 'fe cko^ 3 iijfe^j<^^ffl^s 1 c 
ni^^f^ <sr^ w-r 5 J: 5 1-^^ ^ tvT V ^ 6 i^x\ ±15^ 1 ^jfe^ii ^ U 

TV^So fiPtjs z:o(Z)S+^2a, 2b;5S, XlS^f UT^Sf^c^^^ (fal 
25 2 b<^^^}c,«!^®iIX#^4 ^;^7^m^^5 i:;6S--f^c(j:/jjofc@^iUl:^l±ia«3 



5 



wo 03/062777 



PCT/JP03/003S8 



i^— 2 1 ;6^b7ieoTVNT. :z(DmiiL±:y^—2 ids, Jti5MiJtt§i3$t 2 0(Drt 
$|SiJ:i|X^^nSt*tC. ^(Dm^ii^^—^^i^B^^^h2 2, 2 2^^LT-b|S 
2 a . 2 b tcaiJg $ tb, ;i (D^iiL-^ 2 1 ■TJJblS^&mttlfP*^ 2 0 O 

IiI^:^iRi<^ii^=^fl-ay-t-sri:t-a:l9^ i^S^2 a, 2 b 5gtc:*p;b51ilife:^f^ 

2 1 >^s'rvhmm^U2 0(Dp^m^m^^'j^-'^i-tfj:<. ^ 
_biBm 3 mmm(Di!kmmm i c i:m'fe5^^^^1»^^®^ltx#■^4 :isjc;f35^^ ^-/-^ 

-2 5\:iXVMm^fh^tM^.:h^m^^5-A^Bt}-^i^-^-2 6\:iX'om]^ 

a . 2 b (^figfcf*, #a^i4imfctt^^?* U< ji=rA#i4i: &#x.fc^m^ 

:asitA$Hfc±iaj£;^j^-Yi/^^— 2 5 ;5S?i^^^nTV^So ■^^> — :^<^^^2 
a , 2 b Jc}*, ±Mf£tl'^^ >'^<— 2 5 Off;^j>lr;^J i: bTl^ttl-r5±l3ffi;^-fe 
:y^—2 6:65^!9#^tbtt-CV^T. w (^i3E::^>i? Vf— 2 6 2 
5 t^^T^m^2 5 a•r'^{^:}^-CV^S„•^tbi^A^^i^K6^{-||2^^feM^:l^=^"e 

:lco:^t^:^^elD^^:*5v^-r^>s mmm2 a, 2 bKJJif^M-rs®^;^^^;^ 



6 



wo 03/062777 



PCT/JP03/003S8 



1 i^jfe'CRit^ J: 0 ic^iijtttp^t 1 0 tm^-^^-^— 11^ ^jm^'g'^c)-^fc'b<^ 

-et>sll2mfe^j(Z)j;5{-ff;^^^^^^^i 5 ts.ti±>-^—i 6 i^m^-g- 
•rSRftil^*^^ 3 l;a5^ttbH.^nb<D[M]|fP3 0 i;^ b^y^-?— 3 1 

^3 4;6S'(i^e>n-CVN;5„ ^o-CMS*g2a, 2 b ft . zm:^\^iat.^M'^i^ 

Tv>5o m^^s 2f«^Ni^gT\ ±^miisi.i^mmm3t>h(D^mm^^^nx 

ft. ^<?5jE;^5=--y>'/^— 1 5i^cDffi;0^Eb:^-fe^^i?— 1 6 -efh^-TSr ^te: J: 
t). _blBMS^2a. 2 b<^r^{-;!JP:b6;^^^W-rs:^i:;eiST'tSo 



wo 03/062777 



PCT/JP03/00358 



Fz=a (P1+P2+P3+P4) 
t3:J;9*ie)-5r ^;6S-r*^5o w^lc, ai-iltm^m. Pi. P2, P3, pm^ti^ 

(X : jE> Y : ^) <^$R^lc:gB«^tbfc:M^tHa«3 ■Cf|-ai^tvfc:::^;aspi 
l?fe6o m^tC, X-Y^m(D (X : IE. Y : ]E) (X : Y : (X : 

Y:A) <D^m^mm^i^ltcmmmmm3xmi\^tltlt^^^p2, ps, p 

Mx=j3 (P1-P2-P3+P4) 
My=j8 (P1+P2-P3-P4) 

i^iiJti:>^iR]T*35 5X|l:3^lR]:g.T^Ytt;&-|Rilc:#<7K¥^;^Fx, Fyfi. Mx. 
J^;^ h s/^"«— 3 1{C^>/— :;?3 3^lfi«5#lt.tJe5l5i:lllC^^Sfe{;i<fcoTff?iI-r 



8 



wo 03/062777 



PCT/JP03/00358 



±>^—x:^tvxi^m-r^^t^^^t-r^B^^n^mM.<Di&nm:fj^ 

4 . mW^:b(Di^m\^X^xm-^<Dmm-dm<t-ir^:^m^^&:'^^^j:—M(D^ 

6 . ^mmm^i^^^^^mmmmim^^ty^xjmmmmA^fhf^Bti^ 



9 



wo 03/062777 



PCT/JP03/00358 



7. ±m~M(Dmm*^. zmi:^\^^(Di^n^f£miiLt. xmRrjY$iim^ 



10 



2/5 





-t 



wo 03/062777 PCT/JP03/003S8 

5/5 



^ -m- CO ^ ^ 

lA, IB, ic. ID. IE i&nmtj^mmi 

2 a, 2 b mm 

3 m^mmm 
5 tj^m^^ 

10, 20 <g;PiiJi4lFPIt 

11, 2 1 

1 2, 2 2 33?— /W-:^3 ^ h 

15. 25 JEE;ti^^:/^^— 

16, 2 6 jE;tJ-fe:/i^— 

3 0 mu 

3 1 h iy^^— 

3 2 

3 3 ^</— 
3 4 



INTERNA' 



SEARCH REPORT 



Intd^V>naI appHcation No. 

PCT/JP03/00358 



A. CLASSmCATION OF SUBJECT MATTER 

Int. CI'' GOlLl/02, GOlLl/26, B25Jl9/02^ B25J5/00 



According to International Patent ClassiJBcation (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum docmnentation searched (classification system followed by classification symbols) 
Int.Cl^ GOlLl/02, GOlLl/26, B25J19/02, B25J5/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsi:^ Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Kbho 1996-2003 

Kokai Jitsuyo Shinan Kbho 1971-2003 Torolcu Jitstiyo Shinan Koho 1994-2003 



Electronic data base consulted during Ifae international search (name of data base and, where practicable, search terms used) 



C. IX)CUMENTS CONSIDERED TO BE RELEVANT 



Categoiy* 



X 
Y 



X 
Y 



Y 
A 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 2000-306456 A (Porima Tekku 
02 November, 2000 (02,11.00), 
Full text; Figs. 1, 2 
(Family: none) 



Kabushiki Kaisha) 



JP 51-89767 A (Sumitomo Metal Industries, Ltd.), 
06 August, 1976 (06.08-76), 
Full text; all drawings 
(Family: none) 

JP 7-12775 A (Nitta Corp.), 
17 January, 1995 (17.01.95), 
Full text; all drawings 
(Family: none) 



Relevant to claim No. 



1,2,4,5 
7 . 



1,3,4,6 
7 



7 
8 



I — [ Further documents are listed in the continuation of Box C. { | See patent femily annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
''E" earlier document but published on or after the international filing 

date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



T* later document published after the intemationa] filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X** document of particular relevance; the claimed invention caimot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y** document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents^ such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
26 February, 2003 (26.02.03) 



Date of mailing of the international search report 
11 March, 2003 (11.03.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



BEST AVAILABLE COP / 



Form PCT/lSA/210 (second sheet) (July 1998) 



m 



T/J PO 3/00 3 5 8 



Int. CI' GOlLl/02, GOlLl/26, B25J19/02, B 2 5 J 5/0 0 



^«s:^Toy^:a/M®^m mmni^wf^m (i po ) 

Int. CI' GOlLl/02, GOlLl/26, B25J19/02, B25J5/00 



^imnmm^mi 1922-1996^ 

^im,<mnm<m<km. i97i-2003<¥ 

^:mmjm^mkmL 1996-200 

^ifmmmmm%<mL 1994-2003^ 



c. 



X 
Y 

X 
Y 

Y 
A 



JP 2000-306456 A (^KU -^rx 5/ ^SfesS^^^fc) 
2000. 11. 0 2, ^1, 2® (:7t5 y^-^fcU 

JP 51-89767 A ('&^^MX||t5fe^#^±) 
1976. 08. 06, ^HI (:7T5:y— >feU 

JP 7-12775 A 9^^^^^ 

1 9 9 5. 0 1. 1 7, (:7t? >icU ) 



1,2,4.5 
7 

1, 3,4.6 
7 

7 
8 



□ c4laolK#^c'fc:sciSlt*s?|J^$^^•T:v^5„ 



TTj Hiatus HX«M3feHmi-<a?^^tbfc:S:ife-c-feo-c 
r&j n—^^Ti^vyr 



2 6. 0 2. 0 3 



mmmk'B<o^^ 11.03.03 



^immmn (i sa/j p) 

100-8915 



€ # « - 



miS#-§- 03-3581-1101 



2 F 



9 117 



3 2 16 



«ISiPCT/I SA/2 1 0 (|g2^-v>) (1 9 98^7^) 



